Background: The benefits of breastfeeding for babies, mothers and society have been demonstrated in a large scientific literature. Irish rates of breastfeeding are amongst the lowest in Europe (in 2010, Ireland had the lowest breastfeeding initiation rate of 14 European countries). One of the most distinctive features of breastfeeding behaviour in Ireland is the large difference in breastfeeding rates between immigrants to Ireland and the Irishborn. Data from the 2010 Irish National Perinatal Reporting System show that just 46.1% of Irish-born mothers were breastfeeding at hospital discharge, in comparison with 84.2% of immigrant mothers. Descriptive patterns suggest that breastfeeding behaviour in Ireland may exhibit a 'healthy immigrant' effect, whereby the health status and behaviours of immigrants are better than the native-born on arrival, but converge to native levels as length of time since migration increases. Methods: Using nationally representative data from two cohorts of children in Ireland, the purpose of this article is to examine the evidence for a 'healthy immigrant' effect with respect to breastfeeding behaviour. Results: The results indicate that immigrants are significantly more likely to breastfeed than Irish-born mothers, but that immigrant breastfeeding rates converge towards Irish-born rates of breastfeeding as length of time since migration increases. Conclusion: The decline in breastfeeding behaviour among immigrants to Ireland with length of time since migration highlights the need for appropriate interventions aimed at countering the particular negative attitudes to breastfeeding that are observed in Irish society.
Introduction

R
eflecting the proven benefits of breastfeeding, the World Health Organization (WHO) recommends that babies should be exclusively breastfed for the first 6 months and that some breastfeeding should continue up to 2 years old and beyond. 1 Despite this recommendation, the available data show that in 2010, Ireland had the lowest 'any' breastfeeding rate of 14 European countries, measured both at birth and 48 h post-partum. 2 Although the rate in Ireland has been increasing over time, it remains below national targets. 3 One of the most distinctive features of breastfeeding behaviour in Ireland is the large difference in breastfeeding rates by maternal country of birth. Data from the 2010 Irish National Perinatal Reporting System show that just 46.1% of Irish-born mothers were breastfeeding at hospital discharge, in comparison with 84.2% of immigrant mothers.
4 Differences in breastfeeding rates by maternal country of birth/race/ethnicity are not unique to Ireland, and there is an extensive literature from, in particular, USA and the UK that examines this issue. [5] [6] [7] [8] [9] [10] [11] Many international studies have identified a 'healthy immigrant effect' in breastfeeding behaviour. [12] [13] [14] [15] [16] [17] In the wider literature on the 'healthy immigrant' effect, possible explanations for the phenomenon include selfselection of immigrants prior to immigration; and heath screening by immigration authorities. 18 The 'healthy immigrant' effect is often also characterised by 'convergence', whereby immigrants' more favourable health status and behaviours converge to native levels as length of time since migration increases. Significant effects for 'time since migration' on breastfeeding have been observed in the USA 17, [19] [20] [21] [22] ; UK 15 and Australia. 23, 24 The possible reasons for the observed deterioration in health status and behaviours among immigrants as length of time in the host country increases include acculturation (whereby immigrants adopt the unhealthier lifestyles and behaviours of natives); exposure to common environmental factors; and barriers to accessing health services due to language or cultural differences. 18 Although a large international literature has examined the 'healthy immigrant' effect across a variety of health outcomes and behaviours, particularly for countries with long histories of immigration such as the USA, UK, Canada and Australia, the evidence on the 'healthy immigrant' effect is far from conclusive. [25] [26] [27] [28] [29] A number of studies have also found that the magnitude, if any, of the 'healthy immigrant' effect may differ across age, sex and immigrant/ethnic groups. [30] [31] [32] [33] In addition, there is some evidence that the USA, UK, Canada and Australia may be exceptional cases, with less evidence in favour of the 'healthy immigrant' effect for countries with more recent immigration flows. 34, 35 In the Irish context, a recent article used data on a nationally representative sample of adults to examine the evidence in favour of a 'healthy immigrant' effect for three indicators of health status (self-assessed health; chronic illness incidence; limitation in daily activities) and found only limited evidence. 36 Previous research on breastfeeding among immigrants to Ireland has been hampered by small sample sizes and/or limited data on other predictors of breastfeeding behaviour; see Ref. 4 .
The Irish case is particularly interesting as the Irish migration experience differs in many respects from that observed in the countries which are the subject of the research outlined above. Beginning in the early 1990s, Ireland underwent a period of rapid economic and social change, particularly in terms of migration. In 2011, 16.9% of the population were foreign-born, in comparison with just 6.5% in 1991 [37] . (Data for 1991 are taken from http:// census.cso.ie/Census/ReportFolders/ReportFolders.aspx [last acces sed 28 May 2013] .) The composition of immigrants to Ireland is relatively homogeneous with nearly 80% of the foreign-born in 2011 originating in the EU-27, Australia, New Zealand, USA and Canada. 37 Using nationally representative data on two large samples of Irish mothers, the purpose of this article is to examine the evidence for a 'healthy immigrant' effect with respect to breastfeeding behaviour in Ireland.
Methods
In this article, we use micro-data from the nationally-representative survey of two cohorts of children in the Republic of Ireland 'Growing up in Ireland'. The 'Infant Cohort' contains information on 11 134 9-month old children and their families who were surveyed between September 2008 and April 2009. The sampling frame was the Child Benefit Register. 38 The 'Child Cohort' represents 8568 9-year old children and their families surveyed between August 2007 and May 2008. For the Child Cohort, additional data from the teacher and principal in the school was collected, and various academic achievement tests were administered. The sample design was based on a two-stage selection process in which the school was the primary sampling unit and the children in the school were the secondary units. 39, 40 Focusing on natural mothers of singleton children, and excluding observations with missing data, final samples of approximately 9700 (Infant Cohort) and 7200 (Child Cohort) are available.
The main dependent variable in this analysis is initiation of 'any' breastfeeding, which refers to breastfeeding at any point after birth, either exclusively or in combination with artificial feeding methods such as formula milk. (The Infant Cohort question is 'Was [child] ever breastfed?' while the Child Cohort question is 'Was the [study child] ever breastfed, even for a short time?') The information is provided retrospectively by the natural mother.
Our main indicator of immigrant status is country of birth of the mother, disaggregated into seven mutually exclusive categories: Ireland; Great Britain (i.e., excluding Northern Ireland); EU-15 (excluding Ireland and Great Britain); Other Europe (excluding EU-15); Africa; Asia; and Other (including Australia, New Zealand, Canada, US, etc.). The data indicate that 22.2% of mothers of 9-month old infants in Ireland in 2008/2009 were immigrants, with the largest groups comprising those born in the EU-27 (7.2%), followed by those born in Great Britain (6.3%). For the Child Cohort, 15.8% of mothers were immigrants, with the largest group comprising those born in Great Britain (9.4%) (see table 1 ). These data are consistent with information on country of birth of mothers recorded in the National Perinatal Reporting System (the national census of births in Ireland), where 74.9% of mothers giving birth in Ireland in 2010 were born outside the Republic of Ireland. 4 As a potential indicator of differential attitudes towards breastfeeding, international research has also highlighted the importance of paternal country of birth/race/ethnicity. 5, 22 We therefore investigate the use of an alternative indicator of immigrant status that identifies various combinations of mother and father country of birth (see supplementary table S1), while recognising that this is a selected sub-sample as not all observations provide information on father's country of birth (77.3% in the Infant Cohort and 83.1% in the Child Cohort). As some combinations of mother and father country of birth were very uncommon (e.g., EU-15 mother and Asian father), we aggregate any combinations with small cell sizes to the 'non-Irish mother and non-Irish-father' group.
We also employ a 'time since migration' variable to measure differences in breastfeeding behaviour by length of time in Ireland. For some immigrant groups, there are insufficient numbers of observations for some categories of 'time since migration'; we therefore analyse the impact of 'time since migration' on the immigrant group in aggregate, and also the British-born and non-Britishborn. For the Infant Cohort, a large proportion of immigrant mothers arrived in Ireland 'up to 5 years ago' (44.6%) (see table 1 ), although nearly half of British-born mothers arrived 'more than 20 years ago'. For the Child Cohort, 41.8% of immigrant mothers arrived in Ireland 'more than 20 years ago', and again the proportion of British-born mothers arriving 'more than 20 years ago' is particularly high (61.2%).
We estimate three models to analyse the impact of country of birth and time since migration on breastfeeding behaviour. As the indicator of 'any' breastfeeding is dichotomous, we estimate the models using logistic regression methods. First, we estimate the effect of immigrant status on breastfeeding behaviour by estimating the following model:
where y i the binary variable indicating whether individual i had engaged in 'any' breastfeeding, x i is a vector of mother, child and family characteristics, imm i is a dummy variable indicating whether the individual is an immigrant and Ã is the logistic distribution. The coefficient 2 indicates the divergence in the breastfeeding rate between immigrants and natives. Second, to examine the role of the father's immigrant status, we repeat this analysis but replace the indicator of immigrant status with an alternative indicator that identifies various combinations of mother and father country of birth.
Third, to evaluate the impact of 'time since migration' on breastfeeding behaviour, we estimate the following model:
where y i the binary variable indicating whether individual i had engaged in 'any' breastfeeding, x i is a vector of mother, child and family characteristics, tsm i is a categorical variable indicating length of time since first arrival in Ireland (the excluded category is the Irish-born) and Ã is the logistic distribution. The coefficient 2 indicates the divergence in the breastfeeding rate as 'time since migration' increases.
In our multivariate analysis, we include a wide range of variables that have been found to be significant in predicting breastfeeding initiation in other research, such as mother, child and family characteristics, as well as characteristics relating to the circumstances of birth and delivery; see Ref. 41 . Empirical results are presented in terms of odds ratios. All models are estimated using Stata Version 12.1.
Results
Before presenting the multivariate regression results, table 1 illustrates the proportion of mothers engaged in 'any' breastfeeding by country of birth. In general, rates of breastfeeding are higher for all groups for the Infant Cohort, which is consistent with increasing breastfeeding rates in Ireland over time. 4 Consistent with the hypothesis of increasing convergence to Irish norms regarding breastfeeding as length of 'time since migration' increases, the differential in breastfeeding behaviour between Irish-born and Britishborn mothers is less marked than for other immigrant groups. For both cohorts, there is also a clear pattern of declining rates of breastfeeding as 'time since migration' increases. Table 2 presents odds ratios for the immigrant variables for the logit model of 'any' breastfeeding [equation (1) above]. The results indicate that, in comparison with Irish-born mothers, all immigrant groups are significantly more likely to breastfeed and that these effects remain significant when additional control variables are included in the models. For example, mothers born in the EU-27 are over 15 times more likely to breastfeed than Irish-born mothers. The effects for British-born mothers, while still significantly different from Irish-born mothers, are smaller in magnitude than those for the other immigrant groups. The magnitude of the effects is very similar across the two Cohorts. The effects for the additional control variables (presented in supplementary table S2) show that mothers who are younger, less educated and with a higher body mass index (BMI), and whose children were born by caesarean section and have fewer siblings are significantly less likely to breastfeed.
Replacing the main indicator of immigrant status (i.e., defined on mother's country of birth) with an indicator identifying various combinations of mother and father country of birth reveals that, in contrast to couples where both parents are Irish-born, all other combinations of mother and father country of birth are significantly more likely to breastfeed (see table 3 ). Even when the mother is Irish-born, the effect of an immigrant father on the probability of breastfeeding is positive and significant. (Results for the additional control variables are presented in supplementary table S3.) Table 4 presents the odds ratios for the model in equation (2), that is, the effect of 'time since migration' on 'any' breastfeeding. The results in columns (1) and (2) do not distinguish between immigrant groups, whereas those in column (3) focus on British-born immigrants, and those in column (4) focus on nonBritish-born immigrants. We distinguish between British-born and non-British-born immigrants as, as noted in Methods section, there are insufficient numbers of observations in some 'time since migration' categories for some immigrant groups. In addition, British-born immigrants differ considerably from non-British-born immigrants in terms of 'time since migration'. Beginning with the results in columns (1) and (2), the results indicate that there is a significant 'time since migration' effect on 'any' breastfeeding, with the differential in breastfeeding rates between immigrants and natives declining as 'time since migration' increases (e.g., those who arrived between 0 and 5 years ago are 13 times more likely to breastfeed than the Irish-born, whereas those who arrived 21+years ago are just 1.6 times more likely to breastfeed than the Irish-born). These effects persist when additional control variables are added to the models (see supplementary table S4). Dividing the immigrant sample into British-born and non-British-born immigrants indicates that while the 'time since migration' effects are smaller for Britishborn immigrants, the effects are still statistically significant. However, for the Child Cohort, British-born immigrants resident in Ireland for over 20 years do not differ significantly from Irishborn individuals in their probability of breastfeeding.
We also undertake a number of robustness checks. First, we reclassify immigrants who arrived in Ireland as children (i.e., before the age of 16 years) as Irish-born. Second, for the models in tables 2-4, we ran the analysis using a common set of control variables that were available in both cohorts. However, the Infant Cohort contains a number of additional control variables that may be expected to determine breastfeeding behaviour, such as type of ante-natal care and pregnancy intendedness. We therefore ran the Infant Cohort models with these additional controls. Third, the Infant Cohort also contains information on exclusive breastfeeding. We therefore run the models in tables 2-4 on the alternative indicator of breastfeeding. Although slight changes in the magnitude of effects were observed, in all cases the statistical significance of the results remained unchanged. (Results of all these robustness checks are available from the authors.)
Discussion
Irish rates of breastfeeding are amongst the lowest in Europe and one of the most distinctive features of breastfeeding behaviour in Ireland is the large difference in breastfeeding rates between immigrants and the Irish-born. Using nationally representative data on two cohorts of Irish children, this article investigated the effect of maternal country of birth, as well as length of time since migration, on the probability of engaging in 'any' breastfeeding in Ireland. Examining the 'healthy immigrant' effect using cross-sectional data is difficult as it is hard to distinguish between a cohort and a 'time since arrival' effect. With a single cross-section it is not possible to disentangle true convergence in behaviour from unobserved characteristics related to behaviour that differ across immigrants from different arrival periods. In the Irish case, longer-term immigrants are most likely to be from culturally similar areas such as the UK and Western Europe, whereas more recent immigrants are from more diverse areas. Controlling for country of birth should pick up most of these differences.
Notwithstanding these limitations, the analysis makes a number of important contributions to the literature, with implications for policy. First, in common with findings for other countries, we find that maternal country of birth is a large and significant predictor of breastfeeding, even controlling for other significant influences on breastfeeding behaviour such as age and education. There is also some evidence that the magnitude of the effect differs across immigrant groups, with those born in Britain, while still significantly more likely to breastfeed than the Irish-born, exhibiting a smaller effect than other immigrant groups such as those born in the EU-27. Second, we find evidence that immigrant women display 'convergence' with respect to breastfeeding behaviour, with the probability of breastfeeding declining significantly as length of 'time since migration' increases. Third, in an extension to this analysis which is run on the sub-sample of mothers with information available on fathers, we find that father's immigrant status is also a large and significant determinant of breastfeeding. In particular, we find that in comparison with Irish-born couples, Irish-born mothers with immigrant fathers have significantly higher rates of breastfeeding. This could reflect the effect of more positive attitudes towards breastfeeding on the part of immigrant fathers, or the effect of an increasing likelihood that the mother lived outside Ireland if the father is an immigrant (and was therefore exposed to a more positive breastfeeding environment), or some combination of the two. Finally, we find that these effects are remarkably similar across the two cohorts, with the exception of the 'time since migration' effect for British-born mothers in the Child Cohort, where the effect for being resident for 20 years or greater is largely insignificant.
Although we do not have sufficient information in Growing up in Ireland (GUI) to unpick the mechanisms underlying this 'healthy immigrant' effect with respect to breastfeeding, GUI does contain information on some aspects of integration in the host country, such as length of time resident at the present address (Infant Cohort only); extent of contact with grandparents; and whether the mother can read and write in English. Adding these variables to the models above does not change the estimated effects of country of birth and time since migration, suggesting that these effects are not fully explained by measures of the extent of integration of nonIrish-born mothers into Irish society.
Previous research has found that differences in observable characteristics (e.g., age, social class, etc.) do not explain the higher breastfeeding rates among immigrant women in Ireland, and that cultural or attitudinal factors may be important in explaining low rates of breastfeeding among Irish-born women. 42 In this context, any decline in breastfeeding behaviour among immigrants to Ireland with length of time since migration highlights the need for appropriate interventions aimed at countering the particular negative a: Ninety-five percent confidence intervals are presented in parentheses. b: For instance, Ireland-GB refers to an Irish-born mother and a British-born father, GB-GB to a British-born mother and a British-born father, GB-Ireland to a British-born mother and an Irish-born father, etc. c: The models in column (1) includes controls for maternal/paternal country of birth only, while those in column (2) include all control variables (i.e., child sex, birth order, parental-assessed child health, birth weight, gestation, delivery method, post-partum hospital length of stay, mother's age, mother smoked during pregnancy, mother drank alcohol during pregnancy, mother's highest level of education, mother's self-assessed health, mother's BMI, family income quintile). Results for additional control variables are available in supplementary table S3. attitudes to breastfeeding that are observed in Irish society. [43] [44] [45] Attitudes are modifiable with appropriate information and support but interventions need to be targeted not only at mothers but also their partners and wider social networks. For example, the most recent Irish national breastfeeding strategy notes that the inclusion of breastfeeding education in the curriculum before the statutory school leaving age would help to ensure that all potential parents have access to appropriate information before pregnancy [3] . 
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